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Abstract: A large number of ancient landslides with double or multi sliding zones exist in the Three Gorge Reservoir (TGR) area.
However, there are few studies on the deformation characteristics and stability changes characteristics of the reservoir landslide
with double sliding zones under the action of reservoir water level (RWL) fluctuation. In this paper, the deformation characteristics
of Taping landslide were obtained by filed investigation and the in-situ monitoring data. Furthermore, numerical simulation was
carried out to investigate seepage filed and stability characteristics of the Taping landslide under RWL fluctuation and precipitation.

Then the responses of the two different sliding zones in the Taping landslide to RWL fluctuation and precipitation were revealed.
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The result indicates that the Taping landslide shows a significant retrogressive failure pattern. Precipitation mainly has a greater

influence on the shallow sliding zone, and the influence of precipitation on the deep sliding zone is low. As the RWL rises, the

stability of the shallow sliding zone decreases and the stability of the deep sliding zone increases. As the RWL drops, the stability

of the shallow sliding zone increases and the stability of the deep sliding zone decreases.

Key words: the Three Gorge Reservoir area; landslide with double-sliding zone; reactivation and deformation characteristics;

stability; engineering geology.

0 5l%H

= TR T 20034F 6 H IEXXE 7K & L, 2008 4
#IKZE 172 m, 2010 4F J5 K A B 4F 7 145~175 m
22 8] JE 0 0 3 . K UK R K A T S B0 R UK
A7 A8 Ak, AT ik 2 9 B b 5 U F A e TE B LA fif
(BRIRSF, 20033 84 % ,2012).2003 4E & K IF MR I,
B B 3 L TR W B AR Y, 2008 AEE K & 171 m
PUIG A8 T8 26 8 il (FF & i 45, 2007) . 3 7K i B
TE 2008 4E /K EE K 2 171 m I}, H P18 25 00 &2 35 A8
TE (M RFoR 4, 2013) . 27 BLAB S8 W 3o — KAL) 5
JOT T )23 ot 3, T A SR T B TR K AL B G AR
LSRR S B BT B AR TR B0 (4R 0T
545 ,2016) . PR =g 2 [X 5 7K, PR o R 00 oty i a3
) 52 16 2% T A R — A ™ A ) A A R Ml R I T K
JEW 4 423z 47 (Huang et al., 2018).

I 45 T3 0 P KA D% Bh R R R IRl
T Y% 5215 B 3235455 & I & (Lane and Griffiths, 2000;
Zhang et al.,2023). FE7KASE % BI 6T 1 3% A P 19 52 i)
YT Z B0 R 2 A F5 W R 118 38 1 (Zangerl ez al.,
2010) . ¥ 18 B9 JLAT HE 4R (Paronuzzi ez al., 2013) | F¢
JKASE ik 538 R 45 (Mller, 1964 ; Kamran ez al., 2023).
Tang er al.(2019) ¥ = W P X ) 7K JE 1 3 43 Ry 77 9
U R RNIB s A R o R R B L KT
b AN B B T B B R SR e o e ey L
KA IR R K HG T, FLZ S R B i R B A
B EE S BIRAE ,2014a) . H R L FAHLIE K
JE KA 46 TS B0 BT 2 FL B K Hs 1 TR, A 8808
T3 N T R AR (5 R4S, 2014b) B it
5 R R M B 32 R AR A PR KD R B s By
M (T3 BE AE, 2020) FAE I (AR 0T A AR
2015) , 3 i 28 2 1) ¥ Bl R LA AR B im M L
FE AR FAMUEL A, 24 KA 28 SR R BRI, LB K
FIREE Ty IS HL, T =2 ) S8 T, L3 R A7
1K J7 S SR A ZE PR I R SR [RIAE R 5
AR (4 $ER 45, 2020).

7o 7 A T DA A R e XK i B AR
TR 1) — A B H % (Tang ez al., 2019; RILAE,
2022) . 7ERRAE AR A AL I, =0 P2 DX Y [ R AR,
WK B AW 380 T W R M R L R T
ROKAE BT WA R A RN T, ST R
AFaE (R UTH %5, 2015) . % T K 0 K % 9 i , Ay
WF 5T 35 L I B 00 B T 4 3 4R T b R KA, 3
SR K AL B AR IR S S Kk Sk 22, B R
K 3 BE B Skt AL B 0 RS e M R A (Zhang
etal., 2021).

H o 2 UEAT T KA RN R N A VR R K
V¥ M R R M T AR, DA O R T Y R
P . Terzaghi(1950) fz - 38 1 BLIS 4 B 09 7 ¥, 0
T KA ZZ 18 T B AT B R T T R A
PR e M ORISR (2011) 3 1 B (e AR 0L AR 1 B2
HT K R, R R T KA D s R,
P i AR e PE AR AR B B KSR (2017) TR T OR [
KA TH R TR HE B2 T A AR R AR TR A
I 5L T UL T B RRUZ W A = R XK A
R RURS: 4 g R 4 5 € Huang et al. (2018) i i
ek B wOTBUE 5 5 vk 8 AT T R K A R
XT3 B 3 ) A8 TR RN RS P Y 5 )

gk LAk, H A A oY 32 AR v T T R SR
T B 1) 728 T W R R AE RN AR E AR AL A L Ik X
FEAE R ST Al DA S 22 3 s iy T e (R T A 2
-, 20005 52 4% [E 45, 2019 ) . XU A T 3 T OR R
TR 8 A7 AN T S R KA AR A ) R IR
AN, B, KA % s VE T 18 3 N R AN
Iv] ¥ 7 A AR PE R BGOSR SR, H R X A R AL
T Al TE K AL B AR R I AR O TR R AE B RS
P 0] 7 R A A AF 5 B L

AR SC LA = X B B R S 4L g T
T b o ) 8 T B AR IR T A B 0 SR AR, O o b
TR SR I BEORE 4R R T B B B AR B
B FRE 5 E DL BRI B SE R L T R KA
T RE TR KA VB T 38 5 0 3 09 98 I S OB B LT



1500 IR B}

http://www.earth-science.net

49 %

BB 7R T AN TR) R AT X8 A 7K A U R Y o 7

s IR — R T X0 A 1R E TR AL LA AR
SCH T T 45 R TR A TR 17 00 Al o T A AR
TEPEAR A AT B

1 B TP TR Ml A O

Al B A TERR T AR ILEMR S B
e T Ml B S R G VTR B b (R4 109°45'13" b
43 31°01'36"~31°02'30") . HF i JE 25 L B R ok, 5
Z R 29 300 m, 1T Zk = B 145~160 m. Z- ] A VD 7
T R S VE A DL 2 W v AR LR O B K
530~580 m, F& 480~530 m, 43 i 16 R 4y 27.5X

0'' m”, WKV 8 45 m, M7 41 230X
0" m’. H AT, 85 57 33 I AR i B0 fR AR IR | v 5
(it RO B — ) b 7 R IR 2 i rh B it R

BLAM R ) Sy AR B NE X, K 24 330 m, i
450 m, 43 A T B 2 14.89X 10" m?, - ¥ JE JiE 45
50 m, BT B2 634.4X10° m ([ 1).

T 3l DX T AR L A g AR A S X, e
i) 54 W 3 DX R kAL sk L AL v R =& R L
GG AT T, 5 B 77 R 142° 2347 3 B
T It 5 A0 3 SR S AR S R Y R
B PR BCHREL D FHREEL T HIRE R
ZUIR, FE LK BRI REC AR O Mk 3177827,
JBEAE AR 0.4~2.8 m, 3K FF 5E 2~15 mm, ] # 0.05~
0.45 m; B @ ;= 4k 238°86°, — fiit ZE {1 4 0.5~
2.5 m, 3K IF & 1~5 mm, [A] 5 0.12~0.55 m.

BF 58 X 82 )2 o = 8 R b 40 K 4 0 B
(T,0%) . L8 K (Taaj) LA S D& 48 4
(Qu)HEARZ . EL AR AT U35 B 1 k) v 1] 2.

—— [f 7 A 4

—— T R A

L ol

K1 B
Fig.1 Overview of the Taping landslide
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Fig.6  Time history of displacement curves of the Taping landslide
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Table 1 Physico-mechanical parameters applied in numerical

modeling
S AE KPS B RN E R

(kN/m?) (kPa) ) (m/d)
A+ 20.62 25.21 23.5 5
G2 24.62 43.50 35.2 3
i — 17.90 32.00 18.8 2
A 17.90 32.00 20.9 2
EERuEe B 0.2

a2014-09-01

b2014-11-01

¢2014-04-01
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Seepage lines of the Taping landslide under combined action of reservoir water level and precipitation
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Fig.15 FOS variation curves of the Taping landslide during 2014—2015
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Fig.16  Comparison between FOS curves and displacement curves of the Taping landslide
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